Recently, Chen et al' reported a patient with holoprosencephaly (HPE) and a proximal interstitial deletion of chromosome 1 4q. Since classical HPE was also present in two of the seven other patients with a deletion involving chromosome 14q1 3, 
Heterozygous TTF-1 knockout mice appear normal, in contrast to humans with a heterozygous chromosomal deletion of chromosome 14q13. This could be explained by the fact that the patients carry large deletions, which may involve many other genes important in brain development. On the other hand, haploinsufficiency for the Sonic hedgehog gene (Shh) in humans causes a wide spectrum of HPE, whereas HPE was found in homozygous but not in heterozygous knockout mice.8 'This points to important species specific modifying factors.
Not all interstitial deletions in proximal chromosome 14q are associated with HPE. One possible explanation is that the gene is not deleted in all these patients. Alternatively, the phenotypic expression of HPE is known to vary widely, even in those patients with the same mutation, and this probably depends on genetic background, environmental influences, or stochastic factors. In addition, mild malformations might remain undetected. For instance, Govaerts et al' recently reported another patient with del(14qll.2ql3) who had diabetes insipidus, responsive to desmopressin. In view of the aforementioned findings, this might be caused by a developmental anomaly of the neuropituitary, which remained undetected on a routine cerebral CT scan.
Interestingly, three patients with a more distal deletion on chromosome 1 4q have been described who had anophthalmia and an absent or hypoplastic pituitary gland or hypogonadism. This suggests that more distally, on chromosome 14q22, one or more genes are located that are equally important for pituitary gland development.
In conclusion, the TTF-1 gene may represent another candidate gene for HPE in humans. As a first step to resolving this question, more precise delineation of the deleted 14q region in the different patients with a del(14q) is warranted.
